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(54) PREVENTING AGENT FOR ONSET AND PROGRESSION SUPPRESSANT FOR AIDS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prepare the subject 
agent, comprising an a-glycosylceramide having a 
specific structure or its salt as an active ingredient and 
having strong enhancing actions on natural killers or 
immunopotentiating actions, antimurine retrovirus 
actions and high effects. 

SOLUTION: This preventing agent for the onset and 
progression suppressant for AIDS comprises an a- 
glycosylceramide of formula I [R1 is H or OH; X is an 
integer of 7-25; R2 is a substituent group such as CH2 
(CH2)YCH3 or CH= CH(CH2)YCH3 (Y is an integer of 5- 
17); R4 is H, OH, etc.; R5 is OH, formula II, etc., R7 is 
OH; R9 is H, CH3, etc., when R3, R6 and R8 are each H 
and R4 is H or OH; R5 is OH, formula II, etc.; R8 is OH or 
formula III; R9 is H, CH3, etc., when R3, R6 and R7 are 
each H] or its salt as an active ingredient. (2S, 3S, 4R)~ 
1-(a-D-Galactopyranosyloxy)-2-hexacosanoylamino- 
3,4-octadecanediol is preferred as the a~ 
glycosylceramide. The compound is preferably 

synthesized according to a method, etc., for using D-lyxose as a starting substance. 
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±ES; (A) *K Ri ~R 9 (i#^coS (jf*U<ttR 
i, Rs, Re *5<£t/R8 /^HT\ R 4 , Rs ioJ:r/R 
7 ^OHT\ Rs ;&SCH2 OHT*fc«9, R 2 #-CH 

(OH) (C H 2 ) y C H 3 , -CH (OH) (C 
H 2 ) y CH (C H 3 ) 2 Sfcli-CH (OH) (CH 
2) yCH (CH 3 ) C H 2 C H 3 dr-CYteS'-l 
7 <0^?tlt>*<DWm ) ^r$t^ 7 — 2 5<OVvFJx 
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[fti] 




(A) 



r*t*^a»-cab* ; r 2 «te (a) ~ ( e ) 

(a) -CH 2 (CH 2 ) y C H 3 

(b) ~CH (OH) (CH 2 ) y C H 3 

(c) -CH (OH) (CH 2 ) y CH (CHa) 2 

(d) -CH = CH (CH 2 ) y C H 3 

(e) -CH (OH) (CHz) yCH (CHs) CH 
2 CH 3 ; &£T$R3 ~ Rg ttTB©i)- v)"C^IISJx 

i) R 3 , Re ^JctfRs ^HOtfR4 J3H, OH. 
NH 2 N NHCOCHa *fcfi 
[ft 2] 




; Rs f^OH. 

[ft 3] 




T*fe£ ; R 7 ttOHtfcS ; Rs i2H N CH 3 . C H 2 
OH, 
[ft 4] 




ii) Rs , Re *5±tJ5R7 dSH(Oi#R4 f±H, OH, 



NH 2 , NHCOCH3 *fctt: 
[ft 5] 




-CfcS ; Rs UOH, 
[ft 6] 




T*£>£ ; Rs ttOH, 
[ft 7] 




T-fcS ; R9 f±H, C H 3 , C H 2 OH^fcfi 
[ft 8] 




iii)R 4 , Re ^J:rj?R 7 ^HO^Ra f*H, OH. 
NH 2 , NHCOCHs 4fctt 
[ft 9] 




Tfc5 ; Rs flOH, 
[ft 1 0 ] 
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iv) R4 „ Rs *5«tt5R7 ^HOi^Ra % Re :fcj;t5 
Rs f±OHT*fc5 ; Rs 13 CHs ^fc(iCH 2 OH 
•CfcSo 20 

v) Ra > Rs fciUfR? &H<Dk£R4 , Re *3j;tf 
Rs fiOH-CfcS ; Rs fSH. CH 3 3fc(±CH 2 OH 

[»*«2] a-^y 3^t7^ K^R 3 , RefcJ; 
t/Rs *SHt?*>5, R 4 , Rs ioiTO? tfOHt?* 
9> ^oR9^CH2 0HT'fc5, it*JS 1 iSfc^^-f 

(b) , (c) Sfctt (e) T*fc5, |»*3»l4fctt2 

BH©^>r xsae^uMm, l< ttj^fr«i«ijjKo 30 

[ff*^4] a-^y3^t7; K©Ri ^HTfc 

5, ^oR 2 ^f»s (b) -e*>5, 5»*«3ia*^3i 

2 5<OSE»"Cfc«9, SR 2 ^*5ft*Y*«l 1 — 1 5T'fe 

[IS*^6] a-^yn^t7U^ (2S, 3S, 
4R) -1- (a-D-^7^ht°7/^t^V) 2 
-^^i^^i^y ^yUT ^ / - 3, ±-*9 9?HTS*Jjt 40 
-yU'CfcS, »**5E*(03i>fX»^IS35*tU<W: 

[0 0 0 1] 
[0 0 0 2] 

[££*<£>&«] ^X[3, tFl/FD^;^ (HI so 



v) wg^i: J; !) *fttw c D 4 »1S^^> f 5 ^ t (: 
WK******^**^**. H I V«Mf»HtltJPO 
— JfcSrfcifoTiStK 1 9 9 5^WHOC«ft-ett: 
B*©^*»*S«:5 0 0 0 Al-t>coi£9. 

o o o^tt4 o o 0JAK±o«fttoUJ«-i#f 

:wi5 4W6, h I vg5Sfe#offlffiSWft^Lv^ 

ft^StHl V4Mt©W»39SJiae)fetL-Cv^* 0 ««E. SIS 

i^T'fc^A Z T (3 ' -azido-3 ' -deoxy thymidine , El w 
ell ,L.P. .Ferone.R. , Freeman , G . A . ,Fyfe,J.A. , Hill. J. 
A. , Ray , R . H . .Richards, C . A. .Singer, S.C. .Knick.V.B. (1 
987)Antimicrob. Agents Chemother 31 , 274) , DDI 

(2 ' -3 ' -dideoxyinosine) > DDC (2 ' -3 ' -dideoxycyt 
idine)^ggprSjxT*3»). $>Z>m&(D$bSkt>mft£tlX 
V^<5 (Mitsuya.H. , Jarrett ,R.F. , Matsukura , M . .DiMarz 
o.M. .Veronese, F. .DeViro.A.L. , Sarngadharan , M . G . ,Joh 
ns.D.G. .Deitz.D.S. .Broder.S. ( 1 987) Proc .Natl .Acad.S 
c i . USA , 84 , 2033 ; Eiseman , J . L . , Yet t er , R . A . , Fredr i ckso 
n J.N. , Shapiro, S.G. .MacAuley.C. , Bi lei lo, J . A. (1991) 
Antiviral Res.. 16. 307) 0 L£>U ±SB<£>ttHR^M*: 

<5 (Bogliolo.G. .Lerza.R. .Mencoboni ,M. .Saviane.A. ,P 
annacc iul 1 i , I . ( 1 988) Exp . Hematol . 1 6 , 936 ; Mo 1 ina , J . 
M . , Groopman , J . E . (1989) N.Engl .J. Med, 321 , 1478) 0 £ h 
}C % gtffiaRRl^fcSadriamycin^^f l"— h£HT*fe 5D-pe 
nicillamine t X^ t LT&I kfrTV ^ (Mitoma 

ya.A.M. . Subramanya , K . S . , Curry .P.T. .Kitchin ,R.M. (19 
94) Toxicol. Lett. 70. 171) «*ft&*fiHS«> fcftT 

[0 0 0 3] C^CDM^) 
[0 0 0 4] 

*JtSr*i-5KRN7 0 0 0f4*8EJRefPffl, »\^^ 
a7^*7- (natural ki 1 ler.NKJttBSfc&tfcflrf-i ^ 
t^JztK K*ftJIW«f^fflS:3B»-t"5««-e*5 (Ko 
bayashi ,E. .Motoki ,K. ,Uchida,T. .Fukushima.H . ,Koezuk 
a,Y.(1995)0ncology Res. 7. 529) 0 NKftBJfStegtlft&fls 



(4) 



#M¥9-3 15 9 8 0 



5 

mJ&X'h Z> r t £ tlX V n 3 (Herberman , R . B . , Ort 

aldo,J.R.(1981)Science,214,24) 0 L£>U *38K#ff 

TV^IM h*>T ^TfcS IL-1211 MA I DSfc 
♦SbT'fc* t 5 «*fifeS (Gazzinel 1 i ,R.T. ,Giese, 
N. A., Morse III .H.C. (1994) J. Exp. Med. , 180, 2199) h<0 

*S#J£ LT«fl!S*LT^50K4 3 10 
^NKgftftft^^MA I DSfc*3HrC*Si:^5« 

5KRN7 0 0 0?Oa-^y 3 WHB^ttt 7 

tAIDS^Wi, HIV(D^/A^ALth7 

SFi v!>^iSA I DSM^f^ftttt LTMStl 20 
T*5 0 (Leonard, J. M. et al . , (1988) Science, 242, 166 
5) n ^TzSC ID (Severe Combined immunodef icienc 
y) lit M&iWffiKHSfcirtfcfc MSil*»fcfc hJ&Jfi 

SV^tti; >'<mzWStH I V- 1 ^^At^) (Namikaw 
a.R.et al., (1988) Science, 242, 1684) , fe^V^lSC 
ID-huv^liHIV-lSrlWttS (Kaneshima, 
et al. , (1991) .Proc. Natl. Acad. Sci. USA, 88, 4523) 

Mtt h<DAl DSl:HSLf;^4fl:«lE^ 30 
-5 Murine Aquired Immunodeficiency Syndrome (MA I 
DS) «ft^**«:fl!^S*JS, * = S:fflv^AlDS 

A I D s I^Sfil LfeM^MSrM F I v*8fe 
^SrJB^S^ifc (Torten,M.et al . (1991) J .Virol . ,6 
5,2225 ) , Sfc, ISIW^f^i LTte x 
v?—, ^rtf^lf/K ^tf^^^lcOf/H^HI V-l 
SrlfiifeS^rS^ft (Alter.H.J.et al ., (1984) Science, 2 
26,549;Fultz,P.N.et al . , (1986) J .Virol . , 58 , 1 16 ; Luss 
o,P. et al., (1988) J. Immunol., 141, 2467 ;Agy ,M .B. et a 40 
l.,(1992)Science,257,103) *5 XXfT % MZ.U I V 
- 2&ffi%k£<&Z>jjm (Putkonen.P.et al ., (1991) AIDS 
Res. Hum. Retroviruses, 7, 271 ;Letvin,N .L.et al. , (198 
5)Science,230,7l) ^^^tV^o *&W^&± 

*i5&£^£&&S6Bfcb;ft5 £V^5^T*fc h(DA I D S 
t-««LTl^O*fcfe1\ B«^yf^ Mmonoc 

^n:/y >jfnj£, S6ttB*Ha^/*>f h (monocyte) 50 



6 

©#»CfiHi-S»Htty ^ffifflKS (Fauci,A.S.(l99 
3) Science. 262, lOll) ^SilS £ *t 5 ^ 5 («1E*J6 
«OMA I DS^f-^i (MA I Zffi:R(£>tft$f) # 
fig) d&V^t, t hCQA I D S t^Hlf-H LTV^^r/l' 
Tfc^MA I DSi^r^ (Gazzinelli.R.T. .Giese, 
N.A. .Morse III, H.C. (1994) J .Exp. Med. , 180, 2199*5 ±tf 
Morse, H.C, III ,Chattopadhyay ,S .K. .Makino.M. ,Fredric 
kson,T.N. .Hugin.A.W. .Hartley , J .W. (1992) AIDS, 6 , 607 
) 4rJSv^»W«rfTofc. KRN7 0 

o 0^***1-5 a -^y =v/H«f*«a«r*rt-a4»3e 

JtSfciSlofco ffttofe, jfcsS; (a) -e^$ 

[fki3] 




(A) 



[0005] canojutftftKH] 

[st (a) -e^Sixfifk^*] *»W3g*|-c«[ffl**LS 

fbMbtt, S (A) T^$tL5a-^f7^ hi? 7^ K* 

±fB^: (A) ^cox&itfRi «:TEOJ:5^ 
«l*nst>co-efc5o RiiiHSfciiOHt-fc 

(a) - (e) r^i^n^iM^v^n^fe^ 

(wCT\ YI45-1 7<OV^*t^BE»T*fcS) . 

(a) -CH2 (C H 2 ) y C H 3 

(b) -CH (OH) (C H 2 ) y C H 3 

(c) ~CH (OH) (C H 2 ) y CH (C H 3 ) 2 

(d) -CH = CH (C H 2 ) y C H 3 

(e) -CH (OH) (CH 2 ) yCH (CHs) CH 
2 C H 3 ; *5j;tfR3 — Rs f4TIBOi)^v)-eft*Six 

i) R 3 , Re *5J;TJ*R8 *HOitR4 J3H, OH, 
NH 2 , NHCOCH3 
[ft 1 4 ] 



(5) 




"CfeS ; Rs (iOH, 
lit 15] 
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"CfeS ; R? f30Hl?fe<5 ; Rs teH, CHa , C H 2 
OH, 
[ft!6] 




ii) Ra s R6*3±t5R7 ^H(Oi#R4 HH, OH. 
NH 2 , NHCOCH3 *fcf* 

Mbi 7] 




#HB^F9 - 3 1 5 9 8 0 
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[ft2 0] 




OH 



iii)R4 , Re *3±VR 7 ^H©i#R3 flH N OH, 
NH 2 , NHCOCH3 Sfctt 

Mk2 1] 




-Cfc5 ; Rs fiOH, 
Ift2 2] 




; R5 flOH, 
Iftl8] 




Tfc5 ; Rg f£H. C H 3 % C H 2 OHSfcli so 



T'fcS ; R 9 f*H, C H 3 , C H 2 OHSttt 
[ft2 4] 




iv) R4 . Rs iSXXfRr «SH©i#Ra , Re *5<fcTJ? 
Rs f±OHT*fc5 ; Rg ttH, CHs ifc«:CH2 OH 

v) Ra % Rs fcitJ^R? *HOt#R4 , Re *5<£TJt 
Rs fiOHt?&S ; Rs fiH, C H 3 ifcflCHa OH 

[0 0 0 6] *38IBJC*3V^«fflS*L5»*bV^o-^ 

y=^«5 wt&m*. a: (a) ©«»^*v^t 



(6) 



- 3 1 5 9 8 0 
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R 3 , Re isXXfRa ^HSrfg L- % R 4 , Rs fcit/R 
7 i^OHSr^U R9 /55CH2 OH.*m.-fik-£-%!>X'&> 
"9, *fc-t?7 ? K«I5^*3V^T»4R2 ^OHSr#i-5« 

&s (b) . ( c ) ( e ) „ (b) sratrft 

Si3^-(DRi iiHffc!)R2 & (b) T-feS-fk-^-^SJct) 

fU>©Xlt £f£L<fil 1~2 5ro£3£, J;i9»* 
L<fi2 1~2 SR 2 fC:fcft-5Y{i£?3; L< 

139-1 7rog$C, <£>m*L<til 1~1 5t*J)5„ 10 

T\ (2S, 3S, 4R) -1- (a-D-^f7^ht° 
-2-^*t = t/-(';i'75/-3, 

*K r©ft^fe^TKRN7 0 0 0 (flfatSfiia 2 

[0007] st (a) -c^ax-MbS-Wi, iM+ip*^ 

Ttt, 09x.fi&8IK, «*.H2*Sk y >S£ 20 

&£*, fe^fi^S^ 09 rntr^-yH, -v 

Ms ?V ]} /u^/u^^m. *#>'?-;i'*^$£&S:rf7? 

[o o o 8] ^mx-mm^n^t^-mi. a-?v=> 

WkG-VBti, WO 9 3/5 0 5 5f, WO 94/216 
8 -51-, WO 9 4/9 0 2 0 X tAVO 9 4/24 1 4 

5„ LV^&£ LT, m&mifoMlZi$\,^Xik 

^ftKRN7 0O0©^m -Tftfc*i, D-y=3fy 
-^Srm**fti:LT-fe9 5 K«S»«r^U w<7)ir7 
5 h— ^Srift-frS-erS^jS^W** 

-g-fifc^Jfcfcl-ol^TH:. 09x.fi, J. Med. Chem. ,38,2176(19 
95) Sr#fiS-t"5C: 

[0009] xm&^ffim*3£Tfmft®imm * 

%^(cis^^^^K**5iU ? iitfSi$iMfi, SC 

(A) -C*$;h,5fL^ftSfcf±*©**©4>fc< ttli 
MZftifttitfrk H I V«8Sfe©iW* 

fctt«fc^KS^.i-5 r t fc J: "9 , ^IEHM09cDfetM 

&£xmft<omftnm*s\<^xwi\,^$k&&w-rzz tit so 
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^Tfi4, IMR*fcfi»fllt~©JfiLtfrt»4-, a#t 
*S-»wfi» IMRrtJft-^-, KiflRrtS-S-, aWfiiS^gfS 

[0 0 10] *3B913|&Htt, S-*#8u S^IWCio 
JW, JUfcaU *fc«?Ph SKHRU T^irA^k ^ y -A»J 

-rsfcfi, s^^J±rF^$^5a*fe5v^f4fl^s(??f'J#ro^ 

£#-C-#So MtLtfi> 09x.fi*7K, ^S*^tK# 
dS, pr^fk^Rlt LtlJ, 09x.tf3i^y— 7K ^i) 

-hmtK mmmb^xi-i. mx^m. ^v^v, ^ 

fit^n-x, ■^>'— I /U, v;H— 7,, y >^tK^ 

^PJtum ^Jx.fiT'v^^, /Kyf^ufny K 
t Kn^->7'nf/Hr;Vn-7> > xf^t/i-n- 
*7W/j?dri/^ f;I/t^o- 77 fcTT =TA^7jS, 

««*lirUTfi, ^Jxili^^/^, *^^*Jr->p<^Hr 

ryyirmjA, fflkmmK &&mt 

LTfS, 09x.fi?L«f, -^v^h— -^7>b— *fy 

-tr y ^, f^rt hrs K, 7 o %&M-r bv> 
[001 1] ^iBwaewro^-aft^iois:-^*!** m*<o 

i^S-^S^— ^*Sr®x.^v^J; 5 <b<x5„ 
^S#ftf4, 09x.t£ij=tK «: 

«i, iftfciwros^osifaectgfttsrta 

fjtn^^, * ;fc— Jt0>*#0> 1 1 t-*3it 5 a* £ 
S-S-Efttt, ±mm®-Z t £ fc LT*pgiS(Digft*^p; 

t h^AI-MLt, lBfctOO. 0 1~10mg 
[0 0 12] 
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: a - if V = v//Hr 7 S KOMA I D S {CM 
i-SfPffl] KT©jt*ktt, tSc»6©*j£ (Makino.M. ,Yo 
shimatsu.K. .Azuma.M. ,0kada,Y. ,Hitoshi ,Y. .Yagita, 
H. , Takatsu.K. ,Komuro,K. (1995) J . Immunol . . 155 ,974) \C 

Oft*«i UKRN7 0 0 OKo^TtMMrtTofco 
(1) LP-BM5 MuLV (murine leukemia viru 

s)<Dmm 

LP-BM5 MuLV (Laterjet ,R. ,Duplan , J .F . (19 
62) Int. J. Radiat. Biol. ,5,339 ) tt\ 

(clone G6) JBJfii^lRJfcS C- 1 5 
ilC«t 9#^:(Chattopadhyay,S.K. .Morse, H. C. . Ill Mak 
ino,M. .Ruscetti ,S.K. .Hartley , J .W. (1989) .Proc.Natl . 
Acad. Sci. USA, 86, 3862) □ b d ^ ^ ^ )^>\(Oti 

flitt, SC- l^elS^fflV^^XC^ e 7-^&T^^U^ 

(Cloyd.M.W.et al ., (1980) J. Exp. Med. , 151 ,542 ) e 1 
m'lSfeHO" -10 5 - 6 

(PFU) <D!?-f/^^tpLP-BM5 MuLV$ 

[0013] (2) KRN 7 0 0 OOStMA I D SfIMB 

C57BL/6v^ (J[f N Sil-fr) K1_L1E<E>LP-B 
M5 MuLVSO. 2ml$rIE^Uc 0 

:KRN7000 (1 0 0/zg/kg) £r % LP 
-BM5 Mu LVlg#3 0 Stf^fe^ 0 * 
T\ 150 UIB^&HB) UKrtS^LfCo LP 
-BM5 MuLV$g44Mtl^^^tU 

^ 1 a - ^ y 3 »>/Hr 9 ^ K 



H(t2:KRN7 0 0 0 (10, 100, 200, 50 
0/ig/kg) LP-BM5 MuLV«fi43 0 

i^fj^^^ItiBt^ i!5[hIJSKp^S4-L^ 0 l 
P-BM5 Mu LVffiK^8H|Ifl1£fc^**£SU 

[0 0 14] (3) MA I D SS#t<£>$t?+ 

10 KLT^ aeiS*aaStJgOFACS«Mff^«Lfco FAC 
S«Wftt, MlfSltCDllb (Mac-1), I 
g k — chain, I gG, Thyl, 2, CD45R 
(B 2 2 0) „ CD32 (IgG F c R) ^y^n — 

tt* £JlHU^«#SiXTV Staging criteria (Hart ley, 
J.W. ,Fredrickson,T.N. .Yetter.R.A. , Makino.M. , Morse 
III.H.C. (1989) J. Virol. ,63, 1223 ;Makino,M. .Morse II 
I.H.C. ,Fredrickson,T.N. .Hartley , J .W. (1990) J . Immuno 
1. ,144,4347) (-t^o-CfTofCo i~*fc*>, Sfcft 

20 l ; r, y >'<nt<Dmm. fta^wflet^Bftfenst) 

COC7) N ^ttbflMAIDS (*7^ — i?l : B$Bj!S3?EfcO 

**trfl£ofcWMMAlDSffi**«»lcBft6Jxi ; 
5*2 : BjBBia*3«<?D«pjR»)Sit«[, *3 J; TJflciL B 

[0015] jg: : 
(KRN7 0 0 0) ^MAIDSfffl 



LP-MulV 



KRN7000 
(100/ig/kg) 



(m g) 



MAIDS <D 



~**!7X — 1 






9 0 


N 




+ 




19 0 


I 


3 


+ 




2 0 0 


1 


*^* — 4 


+ 


+ 


19 0 


R 


-^^7^— 5 


+ 


+ 


18 0 


R 




+ 


+ 


2 2 0 


R 



Ml t-^-t-J: 5 \ZL S LP-BM5MuLV«^f: nyhn-yUpi:^ S****P^B«> btlfc t 

BfefeiX, iM^MA I D S^IgWfcS^f-v 5 <^j»*(±. KRN7 0 0 0ft MA I DSOM&I?) 

KOSBClLt wJU^MU KRN7000 (10 ^t c 
On/kg) ^t/cv^^f^ Mll^iLT [0 0 16] 

S2 q-^y Jj/vHry ^ K (KRN 7 0 0 0) COjrCMA I DSffffl 

KRN7000 JttKSl: MAIDS <D 

LP-MulV Ug/kg) (mg) XT — is 



-**7?\- 1 + 0 500 2 

2 + 0 4 6 0 2 

-e^7^- 3 + 10 390 1 
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13 



14 



-Vj7 — 


4 


+ 


1 0 


3 7 0 


1 — 2 


-v' — 


5 


+ 


10 0 


3 10 


1 




6 


+ 


10 0 


4 2 0 


1 — 2 


— 


7 


+ 


2 0 0 


19 0 


R 




8 


+ 


2 0 0 


3 7 0 


1 — 2 




9 


+ 


5 0 0 


3 7 0 


1 — 2 




1 0 


+ 


5 0 0 


2 6 0 


1 



^feM, KRN 7 0 0 OOf iMtt^Mt^t^, 
4SS^fi (1 0, 100, 200, 500/xg/k 10 
g) MRN7 0 0 OOHKrtS^^fT^ofdo 

8 0mg) 3&MBS£*U i«^MAIDS^r^2 
( B Mj^SOttHRft ft**** £ tfttJk B *MS<D«'» 
OSrWt-^b^o :tl^t, KRN7 0 0 0^l 

tL^PT't), MAIDS(D^r-v ? fi2j;9Tr^o 

fc 0 r.£>SS«U KRN7 0 0 0(j:MAIDSO^f- 20 

[0 0 17] «JtOSg*J: 0 , KRN 7 0 0 0(t jEl^ 
®H (10 — 5 00/ig/kg) (Z)ftT\ MA I D S 

7t c £ £>M, KRN7 0 0 0O10mg/kgH^ 

v\ e hco^^, H I vi^^ A I D S (DM*T*I 

MAIDSC^m g^^MAIDSiDM 
£T\ 4MPfl <«l#flR) T'fc^ fc hC0»^{CJt-<5 30 
<h#Si-Mi\ :^J:5(cf«M^a<MAlDS 
<D*fc*frLTS;i, KRN7 000(t guj£<£> < % 

p^^^ma i r>s<D&m&mb>&Z>^ bfrh, 
t hOA I D S Ltll, 
ft«fflf[CKRN 7 0 0 0 ^rS^i-^r £ 5 % A I 

[0018] [ft^tt^auftfl] 

HTtt, o-^U 3^t7 ? KroftSW i UKRN 
TOOO^MSr^ttOtfc^ (Ell*5j;tJ<2S:# 

(1) it^mo l^S 

D-y ^y-* (2 0 0 g, 1. 33mol) tCjfi>ft:^7 
/^9A-CK«LfcT-fe (3. 0L) tcffit^ 50 



(0. 5mL) SrJD^L, 1 8^MSa-Cj|tf tfco *U 
^ra7->"^4A©8t (lOOg) ^riOX.. Si£ 

Sr#fco M240 g (9 5%) 0 w*LJKJiO»«S:fT 

^: T-feh^ (9 : 1) Sr*m*MEi:L-C^y^yyU^ 

mp 7 6-7 8t;FDMS m/ z 191 (M + 
1) + ; 1 H-NMR (5 0 0 MH z , CDC 1 3 ) 6 
5. 45 (1H, d, J = l. 8Hz), 4. 83 (1 
H, dd, J = 3. 7, 5. 5Hz) , 4. 64 (1 
H, d, J = 6. 1Hz) , 4. 2 7-4. 3 0 (1 
H, m), 3. 90-3. 99 (2H, m), 1. 48 

(3H, s) , 1. 3 2 (3H, s) o 

[0 0 19] (2) {k&toG2<D&f& 
it^-mG 1 (2 3 9 g, fil. 26 mm o 1 ) <Omt* 
^Isl/fefc (16 8ml) \Z. % t'!Jv?y (10ml) . 
fifthy^ (3 9. 0g) Srftlit* 3 2 < C-C4&SfpB« 
#Lfc Q ^/-/U (8ml) SrjBTU Mt2ffi 

JRi50 1g (D- y ^rV— V 8 7%) 0 
mpl 7 4- 1 7 6t:;FDMS m/ z 432 
M + ; 1 H-NMR (5 0 0 MH z , CDC 1 3 ) 8 
7. 21-7. 49 (15 H, m), 5. 38 (1H, 
d, J = 2. 4Hz) , 4. 75 (1H, dd, J = 
3. 7, 6. 1Hz) , 4. 59 ( 1 H, d, J = 6. 
1Hz), 4. 31-4. 35 (1H, m), 3. 43 

(1H, dd, J =4. 9, 9. 8Hz), 3. 39 

(1H, dd, J = 6. 7, 9. 8Hz), 1. 29 

(3H, s) , 1 . 2 8 (3H, s) o 

[0 0 2 0] (3) ntG3WM 

h y > h y 7x^^^^^^n ^ K (9 6 2 
g, 1. 1 6 mo 1 ; l-^n^hyr^y, hy7x 
n/U7^^^>r^^4. 5B#Kk 14 0t^»LTM 
Lfc) OTHF^ffi (1 5 0 0ml) 7VU=*V# H 
StT, n-/f;wyf!>^0 2. 5M— =*1f>1giR (4 
6 2 m L ; 3 6 6 mm o 1 ) £ 0 ttST Lfc D 
T«, 1B»RB»U ft*«G2 (2 5 0 g, 57 9 
mmo 1 ) OTHFSffi (4 5 0ml) ^ITlt ^ 
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JKtrtOEMU aSI^**^ : * (1 

0:7:3. 1000ml) ©jgffiSrJPx., ttftrtlMfcr 
^* = 9^*»»-eas#bfc 0 7KSf^^*V (5 00 

mi) -eamu t^r^tli^febtttTKiiv 

3 3 9 g (9 8%) 0 fttirmW^ZfM^ ^^r^>- : 
ifflfct^vP (9:1) S:»m»jSEi: LT^y^^/u^n 

h?77j-\Z£ i9 3»SSb^ 0 10 
F DM S m/z 5 9 8 M + ; 1 H-NMR (5 0 0 
MHz, CDCla) 57. 21-7. 45 ( 1 5 H, 
m) , 5. 48-5. 59 (2H, m) , 4. 91 

(0. 7H, t, J = 7. 3Hz) , 4. 44 (0. 3 
H, t, J = 7. 3Hz) , 4. 26 (0. 3 H, d 
d, J=4. 3, 7. 3Hz) , 4. 21 (0. 7 H, 
dd, J=4. 3, 6. 7Hz) , 3. 75 (0. 7 
H, m) , 3. 6 9 (0. 3 H, m) , 3. 2 4 (0. 
3H, dd, J=4. 9, 9. 8Hz), 3. 17 
(0. 7H, dd, J =4. 9, 9. 8Hz), 3. 0 20 
9-3. 14 [1H, (3. 11, dd, J=4. 9, 
9. 2Hz), H 1 b Eover lapped] , 1. 7 5-2. 
03 (2H, m), 1. 49 (3H, s), 1. 39a 
ndl. 38 (3H, each s), 1. 21 — 1. 
3 4 (2 0H, m) , 0. 88 (3H, t, J = 6. 7 
Hz) 0 

[0 0 2 1] (4) ft^ftG4 
It&ynG 3 (3 3 8 g, ft5 6 5 mm o 1 ) ^ 
UygS (1 5 0 0ml) MfcTy isls (5 0 0ml) «: 
Mi> M^^y^/^^^/i/ (49ml, 6 3 3 mm o 30 
1) «TU 3 1<C*T?2 4B*fffl*#Lfc 0 
(4 0ml) »TL, iltlWlt SffI 

3. looomi) <DmM*iN7t. ftmistzo &mfc^ 

(2 0 0ml) -e3[UttffiU t^TOtifS: 
&ttxm*ffik^ ttBEttHU 

XglCjH^fco IR*3 6 3 g (9 5%) o ^m<D^l^ 
-7A>n % iSm^/To (9 : 1) Sr^m^jK^ 

LT^^Wpv h^77>fH:J:i5fil!U 0 40 
F DM S m/ z 6 7 6 M + ; 1 H-NMR (5 0 0 
MHz, CDCh) 6 7. 2 1 - 7. 4 7 ( 1 5 H, 
m) , 5. 41 (0. 7H, ddd, J = 5. 5, 9. 
2, 11. 0Hz) , 5. 32 (0. 7H, bt, J = 
11. 0Hz), 5. 22 (0. 3H, bdd, J = 
9. 2, 15. 0Hz) , 5. 02 (0. 3 H, dt, 
J t = 7 . 3Hz, Jd =15. 0Hz), 4. 8 
(0. 7H, ddd, J = 3. 1, 5. 5, 7. 9H 
z) , 4. 73 (0. 7H, dd, J = 5. 5, 9. 8 
Hz), 4. 64-4. 67 (0. 3 H, m), 4. 6 50 
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1 (0. 3H, dd, J = 5. 5, 9. 2Hz) , 4. 
48 (0. 7H, dd, J = 5. 5, 7. 9Hz) , 
4. 22 (0. 3H, dd, J=5. 5, 9. 2H 
z) , 3. 55 (0. 3H, dd, J=2. 4, 11. 
6Hz) , 3. 45 (0. 7H, dd, J = 3. 2, 1 

1. 0Hz) , 3. 06-3. 12 [4H, (3. 1 

2. s) , (3. 1 1, s) , (3. 0 9, d d, J = 

3. 1, 11. 0Hz)], 1. 66-1. 82 (2 
H, m), 1. 4 7 a n d 1 . 46 (3H, each 

s ) , 1. 39 (3H, s), 1 . 13-1. 35 (2 
OH, m) , 0. 88 (3H, t, J = 6. 8Hz) 0 
[0 0 2 2] (5) it^SfoG 5 <D&f$L 
flrfrtfeG 4 (3 6 2 g, fi5 3 6 mm o 1 ) <Dffi.it* ^ 
Ul/ifem (1 5 0 0ml) ? J (3 5 0ml) 

SrJDx., -a-U-SISK (2 0 0ml) 4:ITL, 5hi 

1 6 1 g (G 2 J; 9 7 0%) o 

mp66-67t;FDMS m/ z 37 7 (M-H 

2 O) + ; 1 H-NMR (5 0 OMH z , CDC 1 3 + 
D2O) 5 5. 8 6 (0. 3H, dt, Jt =7. 3H 
z, J d =14. 7Hz) , 5. 77 (0. 7 H, d 
t, Jt =7. 3, J d =10. 4Hz) , 5. 55 

(0. 3H, br. dd, J = 7. 3, 14. 7H 
z), 5. 49 (0. 7H, bt, J = 9. 8Hz), 

4. 91-4. 97 (1H, m), 4. 51 (0. 7 
H, bt, J = 9. 8Hz) , 4. 11 (0. 3H, b 
t, J = 7. 3Hz), 3. 94-4. 03 (2H, 
m) , 3. 6 7- 3. 7 3 [ 1 H, (3. 70, dd, 
J = 3. 1, 6. 7Hz) , (3. 6 9, dd, J = 
3. 1, 7. 3Hz)], 3. 20and3. 19 (3 
H, each s) , 2. 0 5 - 2. 2 2 (2H, 
m), 1. 22-1. 43 (20 H, m), 0. 88 

(3H, t, J = 6. 7Hz) 0 

[0 0 2 3] ( 6 ) it^mG 6 <D^$L 
it^^OGS (I60g, 4 0 5mmol) (DTHF^B. 

(7 8 0ml) \C5%y<y i*#-k-««'<y t>A (16 
g) SrJDx., RJC»»S:**^^-C«lfe«, Ml:t2 

A : *9 J—j\><T>W®L (1:1) "Cifej^Lfco 

^Lfc 0 Kil 4 6 g (9 1%) e 
[a] 23 D+12° (c 1, CHCl3/MeOH = 
1:1) ; m p 1 2 4— 1 2 6t; F DM S m/ z 

3 9 7 (M+ 1) + ; 1 H-NMR (5 0 0 MH z , C 
DC 1 3 /CD3 OD= 1 : 1) 5 4. 9 3-4. 9 6 

(1H, m, H2) , 3. 91 ( 1 H, dd, J=6. 
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7, 12. 2Hz) , 3. 85 (1H, dd, J = 4 . 
9, 12. 2Hz) , 3. 5 4-3. 6 0 (1H, 
m) , 3. 50 (1H, dd, J = l. 8, 8. 5H 
z) , 3. 19 (3H, s) , 1. 7 5- 1. 8 3 (1 

H, m), 1. 53-1. 62 ( 1 H, m) , 1. 21 
-1. 45 (24 H, m) , 0. 89 (3H, t, J = 
6. 7Hz) 0 

[0 0 2 4] (7) it^mG 7(0^f& 
ft^ftG 6 (145g, 3 6 5mmol) (DDMFM 

(1 0 0 0ml) (^T^fttMJ^A (47g, 7 3 0 10 
mmol) SrJD^L, 9 5 "Ct? 4 mmmW Lfc Q SiSfK^r 
SSSU attfeiH*:**-^ (4 5 0ml) SrJP*., TkSfc 

ML ttQEfflffiU G7©aftri»«:#fc 0 fill 22 g 
(9 7%) 0 rn«±^»KSrfTfcr^*^XS^fflV> 
fc« IRS1 2 6 g (9 5%) 0 ftffimW>*7M^ — 
**V:|Hfc3i^ (9 : 1) 8:*ffl«liLt'>y* 

[a] 23 D + 16. 5° (cO. 5, CHCh-Me 20 
OH, 1:1) ;mp 9 2-9 3t;FDMS m/ z 

3 4 4 (M+ 1) + ; 1 H-NMR (5 0 OMHz, 
CDsOD) 5 3. 91 (1H, dd, J=3. 7, 1 

I. 6Hz) , 3. 75 (1H, dd, J = 7. 9, 1 
1. 6Hz), 3. 49-3, 61 (3H, m), 1. 
50-1. 71 (2H, m), 1. 22-1. 46 (2 
4H, m), 0. 90 (3H, t, J = 6. 7Hz) c 

[0 0 2 5] (8) {^iG8^ 
it^G 7 (I21g, 83 5 2 mm o 1 ) <Dmt* s f- 
Xs^mWL (7 5 0ml) fc° y i/Z/ (2 5 0ml) , fi 30 
it V y frls ( 1 2 4 g x 4 4 5 mm o 1 ) £rADx_, ^ffl 

■ei 6B»nBJt#Lfcc ^^/-/u oomi) ^jst 

«\ : BEIfc^A' (10:1) &#m#mt L 

3 4. 4 g (G 6 i 9 5 2%) 0 

[a] 24 d + 1 1 . 9° (cO. 9, CHC 1 3 ) , F 
DM S m/z 5 8 5M + ; 1 H-NMR (5 00M 40 
Hz, CDCI3+D2O) 6 7. 2 4- 7. 6 1 (1 
5H, m), 3. 62-3. 66 (2H, m), 3. 5 
1-3. 57 (2H, m), 3. 42 (1H, dd, J 
= 6. 0, 10. 4Hz) , 1. 2 3- 1. 5 6 (2 6 
H, m), 0. 88 (3H, t, J=6. 7Hz) Q 

[0 0 2 6] (9) f^G9^tf 
it^^G 8 (3 3. 5 g, 5 7. 3 mm o 1 ) <DDMF 
Mm (3 0 0ml) (:60%*ijkthy)A (5. 5 
g, NaH£ ItJSl 3 8mmo 1 ) SrJDx.* MtM 

0ftm8tWL>tZo EJ£««:0 € CfcJ'jWJU &Ak'<>*SA' 50 
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(15mK 12 0mmol) ^ITlf; e Slttft 
(10 0ml) ^JDx.T. SJ£S:fflhLfca, 

-<r (D^mm «r*te*r*6*a«i^ > * a -eft* 

a, MBEJftNfU G9«ft^lt 
«*rfrfc1'^*oxafcffiv^fco Cf4 2. 2g (9 6 
%) o ft$xm<DVls7M^ ^Vls : tfflfcn^vu (1 
00:1) S:OTltlti/y*^D-7h^77 

[a] 24 d + 9 . 8° (c 1 . 0, CHC 1 3 ) , FD 
MS m/z 7 3 8 (M-N2) + ; 1 H-NMR 

(5 0 0MHz, CDCIs) 57. 07-7. 48 

(25H, m) , 4. 57 ( 1 H, d, J = ll. 6H 
z), 4. 44 (1H, d, J = ll. 6Hz), 4. 
41 (2H, s), 3. 73-3. 79 ( 1 H, m) , 
3. 46-3. 56 (2H, m), 3. 37 (lH, d 
d, J = 8. 6, 10. 4Hz) , 1. 20-1. 64 

(26 H, m), 0. 88 (3H, t, J =6. 7H 
z) o 

[0 0 2 7] (10) it^mG 1 0*S«fctfG 1 
it&yoG 9 (4 1. 2g, 85 4 mm o 1) (7)1 -~fu 
^J—Jlsfem (2 5 0ml) \Z.^ / — jls (30ml) 

tin*.* i^5%/N°7^^^i (4. i g ), mmr 

^^^^ (27. lg x 4. 3mo 1 ) ^m^fz 0 £ 

ia-ci etitmmftvt* i»*f^-e*RL, Hit 
h y AtB*Tf3iaas*u -r^ 

WE*»U G10(Dft4«Htc 1R43 8. 9g 
(9 8%) 0 H^GlOfi, rttJW-bOWKSrfTfc 

m (3 0 0ml) ^ ^^rf-nif (22. 4g, 5 
6. 5mmo 1 ) , WSCltt (12. 6g, 6 4. 
6mmo 1) SrJDx., 2 ^WMWitSK Lfc Q 

«ff«S&Lfc 0 JSSE^iW^^U (5 0 0ml) 
0. BNttUfclcWR. Aifok, fflft«»7k*^ 

U Gll^fittft§rHf: 0 IR15 3. 2g (8 8 
%) o WfeitfcGi ltt. rHKioafMSrtTto-rfc* 

^ (100:1) =S:Wl^tv/y^y;^P 

[a] 24 D+5. 3° (cO. 4, CHCI3) ; FD 
MS m/z 1 1 1 8M + ; 1 H-NMR (5 0 0M 
Hz, CDCIs) 5 7. 2 0- 7. 3 8 ( 2 5 H, 
m), 5. 57 (1H, d, J = 9. 1Hz), 4. 8 
0 (1H, d, J = ll. 6Hz) , 4. 48-4. 5 
0 (3H, m) , 4. 2 4-4. 3 2 ( 1 H, m) , 
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3. 83 (1H, dd, J = 3. 0, 6. 7Hz), 
3. 43-3. 51 (2H, m, Hla) , 3. 29 
(1H, dd, J =4. 3, 9. 8Hz), 1. 92 
(2H, t, J = 7. 3Hz), 1. 28-1. 60 
(7 2H, m) , 0. 88 (6H, t, J =6. 7H 

Z) o 

[0 0 2 8] (11) ffrfrfcG 1 2<7>g*£)c 
ft^G 1 1 (5 2. 2g, ft4 7mmo 1) OSft^ 
^-Ul/mfc (18 0ml) ? J — /U (36ml) £ 

JDx_, 2fcV^-Cl 0%*ftKp«^y— (3. 0ml) 10 

h y 9 A (1 8 g) T-tpfPL. -fe^-T h^iSL 
7t 0 MftSft^f U^T^Lto fflRKirifcffiSrfcfe 

0X;\cftmisXZ£mt\zi:V)ffimi,iz o isa38. 6 g 

(G 9 ± 9 7 7%) 0 

[ a ] 24 d - 2 9 . 7° (cO. 7, CHCh) ;m 
p 7 5- 7 6. 5t;FDMS m/ z 8 7 6 M + ; 
1 H-NMR (5 0 0MHz, CDCla) 5 7. 3 0 20 
-7. 47 (10 H, m), 6. 03 (1H, d, J = 
7. 9Hz) , 4. 72 (1H, d, J = ll. 6H 
z), 4. 66 (1H, d, J = 1 1 . 6Hz), 4. 
61 (1H, d, J = ll. 6Hz), 4. 45 (l 
H, d, J = ll. 6Hz) , 4. 12-4. 17 (l 
H, m), 4. 00 (1H, dt, Jt=4. 3, J d 
= 7. 3Hz), 3. 67-3. 72 (2H, m), 
3. 61 (1H, ddd, J =4. 3, 8. 6, 11. 
6Hz), 1. 94-2. 05 ( 2 H, m) , 1. 15 
-1. 69 (72 H, m), 0. 88 (6H, t, J= 30 
6. 1 Hz) 0 

[0 0 2 9] (12) it^G 1 3 <D&j£ 
1) 2, 3, 4, 6 — r h^-O-^VvVl'— D— #7 
^ b ¥7 / i//U7*f- h (7 9. 8 g) ^hA-^V 

(16 0ml) *5j:t/>r V^n fcTAoi— (5 2 0m 

1) 0>iS«K:i§»U - l O — O^^SPLfco rtt 
2. Of tOHB r Irttf-I' V^n tVl^x-f/^ 

*££rJP;Lfc ( 2 . 8 mm o 1 /m 1 N filOOml) 0 

-1 o-o^-e^jg oftmm&'&. Ri£*K5%j»ift* 

U 10 %mt~t h V V J±jkMWLX+ 2 (elgfe# L*: 0 
S^LT 2, 3, 4, 6 -T" h7-0-^y^>- a - 
D-#7^ h t°7/'>^P ^ K (G a 1 B r ) (Pv'P 

2) ft^ttG 12 (60. 0 g> 68. 6 mm o 1 ) , 
7h7^^Ty^^A^P; K (8 9. 4g N 2 

0 6 mm o 1 ) „ ^l/^^7^^-^4A (6 0 g) 
(O hJ^^m (4 2 0ml) DM F ( 1 4 0m 

1 ) #CV>T\ GalBr (813 7 mm o 1 ) <D h/U^ 50 
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(2 5 0ml) SrJPx., S1T72NfFWI 
fco ELtiMfc** S—Jl> (12ml) SrJD*, 2 *Sffl« 

H*U «tlRS:#fco »6JxfctW*r«fftt»U 
#Sr»fc 0 rixS:^ : B»xf;u (8:1) £rjg 

Lfc 0 I&fi7 0. 9 g (7 4%) o 

[a]24 D + 18> 8 ° ( c0 . 9, CHCh) ; m 
p74-75t;FDMS m/ z 1399 (M + 
1 ) + ; 1 H-NMR (5 0 0 MH z , CDC 1 3 ) 5 
7. 21-7. 37 (30 H, m), 6. 12 (1H, 
d, J=9. 0Hz) , 4. 91 (1H, d, J = l 
1. 6Hz), 4. 84 (1H, d, J = 3. 7H 
z), 4. 72-4. 80 (4H, m), 4. 35- 
4. 65 (7H, m), 4. 12-4. 18 (1H, 
m), 3. 99-4. 05 (2H, m), 3. 84- 
3. 93 (4H, m) , 3. 73 ( 1 H, dd, J = 

3. 7, 11. 0Hz), 3. 47-3. 51 (2H, 
m), 3. 42 (1H, dd, J = 6. 1, 9. 1H 
z), 1. 87-1. 99 (2H, m), 1. 18- 
1. 7 0 (7 2H, m) , 0. 88 (6H, t, J = 
7. 4Hz) o 

[0 0 3 0] (13) ft^ftKRN7 0 0 0(DM 
ft^tG13 (6 0. Og. 4 2. 9mmol) £^ 
/U (9 6 0ml) tdJO;iT!R«£-£\ ^20% 
TkWHt'tyi/VJ* (6. Og) (D=~#S — /MSIiSiSSrin 
z-tz 0 3E^*SlSi:*5 4-y^u^^n^^-fe^ (1 
2 0ml, 93. 5mmol) Sr*DX., 4 R^WJOSRiJiifc 

— /^:7R (9 2:8, 3. 5L) tefflHB U Ufti* 

6»*Sr#fc 0 *K*3 5. 0g (9 5%) 0 
[a] 23 D+43. 6° (cl. 0, pyridine) ;mp 
189. 5-190. 5X: ; negativeF ABMS m/ 
z 8 5 7 (M-H) " ; IR (cm" 1 , KBr) 3 3 
0 0, 2 9 3 0, 2 8 5 0, 1 6 4 0, 1 5 4 0, 1 4 
7 0, 1 0 7 0 ; 1 H-NMR (5 0 0MHz, Cs D 
5 N) 68. 47 (1H, d, J = 8. 5Hz), 5. 
58 (1H, d, J = 3. 7 Hz) , 5. 27 (1H, 
m), 4. 63-4. 70 (2H, m), 4. 56 (l 
H, m), 4. 52 (1H, t, J = 6. 1Hz), 

4. 3 7-4. 4 7 (4H, m) , 4. 33 (2H, 
m), 2. 45 (2H, t, J =7. 3Hz), 2. 2 
5-2. 34 (1H, m), 1. 87-1. 97 (2 
H, m), 1. 78-1. 85 (2H, m), 1. 62 
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-1. 7 2 (1H, m), 1 . 26-1. 45 (66 
H, m), 0. 88 (6H, t, J = 6. 7Hz), 13 
C-NMR (125MHz, C 5 D 5 N) 5173. 2 
(s) , 10 1. 5 (d) , 7 6. 7 (d) , 7 3. 0 
(d) , 7 2. 5 (d) , 7 1. 6 (d) , 7 1. 0 
(d), 70. 3 (d), 68. 7 (t), 62. 7 
(t), 51. 4 (d), 36. 8 (t), 34. 4 

1 KRN 7 0 0 0 

2 7tfyy/W<-h 

3 attffi^gTK 



( t) , 3 2. 1 ( t) , 3 0. 4 (t) , 3 0. 2 
(t), 30. 0 3 ( t) , 30. 0 0 (t) , 29. 
9 3 (t) , 2 9. 8 7 ( t) , 2 9. 8 1 ( t) , 2 
9. 7 6 (t) , 2 9. 6 (t) , 2 6. 5 ( t) , 2 
6. 4 ( t) , 2 2. 9 ( t) , 1 4. 3 (q) « 
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